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Electronics Unit 
background of the invention 

1 . Field of the Invention 

[001] The present invention relates to an electronics unit having a low multi- 

point metallic mount on which an insulating layer is arranged with a conductor track 
system arranged on the insulating layer and electronic power components arranged on 
the conductor track system. 

2. Description of the Related Art 

[002] In electronic units such as these, the conductor track system may be 

thermally linked to the mount, which is used as a heat sink. The link between the 
conductor track and the mount may be a heat transmission medium such as thermally 
conductive paste or a thermally conductive adhesive. Both the heat transfer in the heat 
transmission medium and the heat transfer in the mount must be taken into account for 
dissipation of the heat that is produced by the power components. Since the heat 
transmission media make up the majority of the thermal resistance of the electronics 
unit, the heat dissipation which can be achieved is restricted by these components and 
is largely inadequate for precision electronics. 
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SUMMARY OF THE INVENTION 

[003] The object of the invention is thus to provide an electronics unit and a 

method for producing an electronics unit, which electronics unit allows good heat 
dissipation of the heat that is produced by the power components, with a simple design 
and which is easily producible. 

[004] The object is achieved by an embodiment of an electronics unit with an 

insulating layer that is a sintered electrically insulating polymer layer on which the 
conductor track system, which comprises a sintered glass frit with a noble metal filling, 
is arranged. 

[005] The above-described embodiment produces a heat transfer from the 

power components to the mount and from the mount to the environment that is sufficient 
to ensure that the heat which is produced by the power components is dissipated as 
required for precision electronics. 

[006] The polymer layer and the conductor track system may be arranged 

without any problems not only on planar surfaces but also on three-dimensional 
surfaces of the mount. The polymer layer and the conductor track system may be 
passed over various planes such as inclines and rounded areas and, in a corresponding 
manner, the power components may also be placed at widely differing points on the 
mount. 

[007] The layers in this layer system may be applied to the mount either directly 

or in a transfer process, with a small number of operations. 
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[008] There is no need for any pretreatments such as, for example, chemical 

pretreatment, whatsoever to the mount surface. 

[009] In a preferred embodiment, the noble metal filling to be a silver filling or a 

filling containing silver. 

[010] If the glass frit is a low melting-point glass frit, in particular with a 

considerably lower melting point than the melting point of the material of the mount, 

then the glass frit may be sintered onto the mount without any problems. 

[01 1] The metallic mount is preferably composed of a material having a melting 

point below 600°C. The mount can be produced easily and is highly thermally 

conductive if it is composed of aluminum or of an aluminum alloy. 

[012] The mount may have cooling ribs in order to increase the heat dissipation 

to the environment. 

[013] The power components may be power semiconductor elements and/or 

driver components or driver electronics. 

[014] Furthermore, electrical and/or electronic components may also be 

arranged on the conductor track system, in order to complete the circuit. 

[015] The conductor track system, which is in the form of a thick film, allows the 

power components and/or electrical and/or electronic components to be conductively 

connected to the conductor track system by soldering and/or by bonding. 

[016] The electrically insulating polymer layer preferably has a thickness of 

above >20 pm. The polymer layer should be as homogeneous as possible, and should 

have no pores or air bubbles. 
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[017] To arrange extensive electronics on a small area of the mount, a further 

insulating layer composed of a sintered polymer may be arranged on the conductor 
track system and on the electronic power components. In addition, a further conductor 
track system comprising a sintered glass frit with noble metal filling is arranged on the 
further insulating layer and further electronic power components are arranged on the 
further conductor track system. 

[018] Further layer systems, which comprise a polymer layer and a conductor 

track system, may also be applied in the same way. 

[019] The object of the present invention is also achieved by a method including 

applying an electrically insulating polymer layer to the mount, drying and sintering the 
mount in a temperature-controlled process, applying the conductor track system to the 
polymer layer as a paste system comprising a low melting-point glass frit with noble 
metal filling, drying and sintering the conductor track in a temperature-controlled 
process, and arranging conductively the electronic power components on the conductor 
track system. 

[020] The sintering process may be controlled such that the polymer layer is not 

burnt away, but such that the chemical/physical characteristics of the polymer base 
material are retained. Thus, the insulating characteristics of the polymer layer are 
retained and the conductivity of the conductor track system is also produced. 
[021] The polymer layer and conductor track system may be printed easily and 

at low cost, in particular by using the screen and printing method. 
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[022] To reduce the number of operations, the temperature-controlled 

processes for sintering the polymer layer and for sintering the conductor track system 
may be carried out as a joint sintering process. 

[023] The drying process for the polymer layer and/or for the conductor track 

system is preferably carried out at a temperature of about 150°C. 
[024] In the process, the solvent can vaporize from the polymer layer and from 

the material of the conductor track system. 

[025] The temperature-controlled process for sintering the polymer layer is 

preferably carried out at a temperature of about 200°C, and lasts for about one hour. 
[026] To apply the layer system in a simple manner using the transfer process, 

a layer assembly comprising an electrically insulating polymer layer and a conductor 
track system which is arranged on the polymer layer and comprises a paste system 
composed of a low melting-point glass frit with no metal filling is applied to a flexible 
mount and dried, the layer assembly is applied together with the polymer layer on the 
mount such that it rests on the mount and the flexible mount is separated from the layer 
assembly, and the layer assembly is sintered onto the mount in a temperature- 
controlled process. 

[027] If the temperature process for sintering the polymer layer and/or for 

sintering the layer system or for sintering the layer assembly is carried out in a 
controlled manner at a temperature of between about 450°C and 550°C, preferably at 
about 500°C, then the polymer layer and its insulating characteristics are retained, while 
the material of the conductor track system becomes electrically conductive. 
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[028] The electronic power components and/or electrical and/or electronic 

components may be arranged conductively on the conductor track system in a simple 
manner by soldering and/or by bonding and/or by conductive adhesive bonding. 
[029] Other objects and features of the present invention will become apparent 

from the following detailed description considered in conjunction with the accompanying 
drawings. It is to be understood, however, that the drawings are designed solely for 
purposes of illustration and not as a definition of the limits of the invention, for which 
reference should be made to the appended claims. It should be further understood that 
the drawings are not necessarily drawn to scale and that, unless otherwise indicated, 
they are merely intended to conceptually illustrate the structures and procedures 
described herein. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[030] The single figure of the drawing shows a cross-sectional view of an 

electronics unit according to the present invention. 
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DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS 

[031] The illustrated electronics unit has a mount 1 made of aluminum and 

provided with cooling ribs 2 on one of its faces. An electrically insulating polymer layer 
3 with a thickness of 20 pm is printed by screen printing and is sintered on a surface of 
the mount 1 that is opposite to the cooling ribs 2. A conductor track system with three 
conductor tracks 4, 5 and 6 and composed of a glass frit with a silver filling is then 
printed as a paste system onto the polymer layer 3 and is subsequently sintered. A 
resistance layer 7 is printed onto the polymer layer 3 within one area of the conductor 
track 6. 

[032] A power semiconductor element 8 is arranged on the conductor track 5 

and is connected to the conductor track 4 by a bonding wire 9. An electronic 
component 10, which is in the form of a surface mount device (SMD) component, is 
soldered by its first contact surface 11 to the conductor track 5, and is soldered by its 
second contact surface 12 to the conductor track 6. 

[033] Thus, while there have shown and described and pointed out fundamental 

novel features of the invention as applied to a preferred embodiment thereof, it will be 
understood that various omissions and substitutions and changes in the form and 
details of the devices illustrated, and in their operation, may be made by those skilled in 
the art without departing from the spirit of the invention. For example, it is expressly 
intended that all combinations of those elements and/or method steps which perform 
substantially the same function in substantially the same way to achieve the same 
results are within the scope of the invention. Moreover, it should be recognized that 
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structures and/or elements and/or method steps shown and/or described in connection 
with any disclosed form or embodiment of the invention may be incorporated in any 
other disclosed or described or suggested form or embodiment as a general matter of 
design choice. It is the intention, therefore, to be limited only as indicated by the scope 
of the claims appended hereto. 
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